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(54) DIELECTRIC EXPANSION-MOLDED PRODUCT HAVING IMPROVED DIMENSIONAL STABILITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a lightweight composite dielectric foam having dimensional stability as a dielectric material 
for an antenna, a laser reflector, etc., and having a small change of dielectric constant accompanied with a temperature change. 
SOLUTION: This dielectric expansion-molded product is obtained by substantially uniformly dispersing a dielectric ceramic into a 
foam composed of a styrenic base material preferably in an amount of 5-50 wt.% based on the total amount with the base resin, is 
characterized by having 1.0-2.0 dielectric constant, 10.005 dielectric loss tangent and 0.3-0.04 g/cm3 bulk specific gravity, 
including a residual foaming agent therein in an amount of <3 wt.% and having -0.5 to 0% rate of dimensional change as compared 
with the previous state when left in an oven at 50° C for 100 days and has dimensional stability. The styrenic base resin 
preferably contains a polyolefin resin having a low molecular weight in an amount of 0.1-10 pts.wt. based on the total amount 
thereof. 
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.S IcfsEffl-T * X f W > KSttttBf C tt&BCJS U X . 

t5Ci*»TfS. ^nSiL-ttemteE, BSffi¥« 
[S)Ji$-a--5nJ^] (flJ^DOP, DO A. DBP, i» 

ttx<a8M*j$af m*.\-z?)v>7. -oht-fK x^u 

>h'XXf7U>i75K. Xt"7>J >B£3E0ft^> . * 
fc-fe;mWc»J. flWPJ. BBtiikB. BB*J (M 

«> iWtf^n*. cnewiwtt. a^feSfciSttx^i^ 
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TffiiSn. X^U>*B#»B©tt»ttlLlfc»«>iefc 

[0016] ±.f£ox^i/>&mttmmit, — «fc*tt 

*3«ktf #8Stffi)»Jft 4: *£tf*tt»»*©1 s X-mtb 6*x 

;k asfcASB^jk t -y^/t-^^^/x 

-h«Q*BBBfl:B. »*W7'/W'fV7yn= 

&BB. SfctttfU tx;W7;Pa-;k ^Ubfxjuea 
6*1*. £6tC. ±E»«fflt«l^*T«ffl*n*»« 

>X;i^>^HJ^A^©7x*>&#®fj!rl& 

»j, # , j*+^x5 1 u>7;^;i'X-7 i Jk #u:**-> 

[0 0 17] %&#J£g!E»C^TU*;*:7^U-h*<D5E 
fattX^l^^BBft^^BWiUTffl^fcB^*^* 

r . a* tax ^ v >amm&r- * ajsau a*i 

mmizL, $tmm& j tn\z<&m2itz>z.t\z&^Tfti& 
[ooi8] *%isrti, ±Exf i^>JsaE» 

»BlcB«#-fe 53 -vi^X * itte < Tttfe 

757? X £^StcisiDT£ r 6*i* 
Z.t\iZ£r>TmM&&tfWL<7F3cfe\ztSLZ,Z.Lfr 

(a) 7,? L u>% ! £ttMm* BczfpTmiz^Kim^m^ 
v*i/7*< >mf\z$nmm.fo-t 5 s ^ x «r#pa«Tfi 

W >*BB^ U7h - ©BtWB^ U- h «B 

5 5 ? Jg— !CA9fcKBttX?U>SWBtt?£ 
#*7J« ; 

7 XWiH-K. Ao fcMjattXf 1 U ^SlWfit l/7h 
**ffi ; CiriC*5W*%?a«iXfU>^*t«fBiia : f 1 £ 
#*>?tett, touted) (JTrMlcJ;D[& 
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7u>%»ttwmiz.f;mi,TwmTz.£iz&K>. i&mm io 

[0 0 19] Il/T. #enfciSSI^S^-fe7 5>y^X*< 
ft o fi#tt$Trr^©*smi© ©»£#B'J $ *i. 

S'j^ti/c5£i , a'ttx^ u y&wnmmtiLTXte'*. v ? v \z 

I^Sn. -?■©&, h*7Aft^©ifK:^$t. ffl^^tl 

[0 0 2 0] #3£WfcffcS;^l'>*£»#B&J:9ft* 

J4JMMW1. 0 75312. 0©(6Hrt<C*N»T»« 
0 . 0 0 5 aTT*4 ; SKltS** 0 . 3 75S 0 . 
0 4 g/cm* t®©Tefi-r*SSim(*:*r<sfj itt 

d5©^«^^ta*i/>x> m7ji$.)\>-*s<.)wv>x 

©K«S*J/flUfc'b©*ffl;*.fcU-y- © 
*fctt7 >T-^-ffl©ISI*#*r»t lTffflT'$5. SPA 

ffittttO. 2 5 g/cm'ttifitCiS^'Tfc, Jt8f«sp*« 40 
2. 0BLbT?*»"3. 8«6jE»**0. 0 0 5jy.T©fflim<*: 

X\BW©7>"r±. l'-^-««S8t««©fc©©«* 
WMtUT, g=fc2. 0 5:@A-5>l.tSI9i** { H*$n 
-5 tftOJBttCiS tt 3 ttfttttm 1 L Ttfffll © $ * 2* £ ft 

KioTWSf *it*«T*f%. BPS. gMMRKCJ* 
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£j . «llttlHM±«No. 4. 3D^-ttfl|, Sg3RR. 19 
6 1*. 18 0 M~ 2 0 51) . 
[0 0 2 1] 

T3fc©Tttft^. 

[0022] *r, ■*aaE<t*©aw»=*»t«i ! M5©* 

WT©i*S&£fi^fc 

fC. 1 8 0 0 g r SftAL, 'J >KHBR 

5. 4gr, K^f^;i' /, <>-t'>X;i/^>gf^-h'J^A€r 
0. 0 5g r&tiUZT Bk<m&m&lsit. Zrff>mz, X 

fi^>t/7-i8oogr (i o omsao . m&m 
mmti,xmmit^>'y-(jv5. 4 gr> t-y^n 

-t*->^>'/I- hi. 8gr, S*iBUS»*fTV> 
9 0tiTMU S^m«l#UTa^SJtfr 

(C. 56^J©n -^>^ >&TIE©3*- 1 fcasStlSS 
T^t-h^U- "7WCHEAU ^^12 0t(;$t 

Mute i^m^-rs - t T-%m.M% * | j7.5 i i-'>^£ 

Tfc^fttfLafc. r©»a©«. «^KJfc*«*ffl* 

ife»UTBtoi»^&. -©?£> »c>»«ft^u«*xfi 

ftHTSt^aJB©^**!**. 8$^4Wlc«fc0. ttff 
0. 7 7JS1. OmmtOtT&^jiJLTffc. CO&f 
5 BTO«Si±;fc7£. 1 0 1 1C©*^rvic «fc 0 

o« («jtao. i) tc*T^ffi%fa*fT^ 
it. «en^7iis£«uft7a. :^?a{cT2 4P$Bfl 

— z?EzM 0. 7KB/cm'lCT8«>|IH3»J»U./t«. 
!!feS!!^7j<:^Ri^i«{}t?LTf5^tlfc:3 0 X 3 0 X 5 cm© 

[0 0 2 3] «»a«t«lC**n*»»Sffl«ttJ«»». 1 
0g©««Ui!E}Ka©— -^©ffiffi^W^b. ^ 
liT-f-nSrl 5 0 < C©*-y>*T-lB-$|$$i&U ■€•© 

-l] KiBA-racfclciOJfci&Jfc. pXJKfitlWfE 

fc. : W»»jafl«r©±IE*ift'ttx^ u >^OTgSt-7©-a5 

>tpx- 1 nsra««fu. ^©ms^ffis^iwj^bT^jtfia 
A^e. [55-1] <cfieoT5j?*fe„ 
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[0 0 2 4] ftftftft- 1 tttftW- 2 tC2fr>T4>fttt«> 
OTC 5 0 *C ^>f (C flAC L ft 1 £ <05£.Klf$.]&&<7> 

Ott»T«afiftfflt*J»t*tt 1 ^ft-OfEfSliJBBft© 1 ** 
|«t*tt-0. 2X£TFT*«*«. 

nsasfasiofi** 3 . 5 mmx-v&zt&mw - 2 otm 

T-tt. XttJtt«AO-4-ttXft:*an-0. 7x&#ft<c 

ttriniMificft*n«KMMift4i( 1 . 2 &ftXT*«K 
mm- 1 <©aai47?«. 5 oxza>*--7><t> Tftsufct 

go 1 0 0 0 Bea^K&0*&Xfc*l&til- 0 . 2 
9ST*Sj8*. fEi&$flgA*fc£**l*f£?&5W<&fiiri<3. SO 



[it- 4] 

5fiftXT**Kft« - 2©K»T?tt. RttU&PA®-* 

A©^m^fl:*©flStt, 1 *iw©» 

lbftKAO^^^£*Htt£-Hftft*» LASTS £ 

>4>l=*tt« 1 0 0 BfflftBti. Kttufc»A0*M£* 

3 ^iwwftfttcwa-r* titxesn. 
5 5 o < c^--^>*(c*tj-i> 1 0 0 Bwmm^ttiigo 
ftfmw&w^m&fomwmm**) ■? x. sat® 3 

[0 0 2 5] ^lifij - 1 

# u 7^u>mm 1 0 0 mm. ftMftflc£ 
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'«10w m«T©f^ >SEA* l J l >A2 5 Sfigfi (2 01 

m#:«-&Wbfc#'JX5 1 U>tafl&^k^ M 5 0 0 g r 
^SLCDtf-b^U-^KAtt, £<E>£, -f:*>X& 
*2 5 00 gr, #»8J£LT'J >$H5K 1 5gr* 
K5^Jl^>i?>X;Wx>&:>-H.)^A0. 15g 
r hirU-7\H\Ztk\L. 8£(/>T. £tf>3!^|& 

Jf#U&*<£. ffliie'Hil£ta3iJron-^>^>4 5g r 

U ^-CO^SISr8l^fHlffijtT*c:i:{C c ki9. n-^>* 

>^#iig^^>y h b*fc„ common 

B«*U K?-f"V-Ttt 
M2 0tMT5BD9Mtfc. CO«ICLT»6n 

fc*. i»J*»«©tf»fflrtfc»AbTjfc#U 3 0 X 
3 0 x 5 c m«95£J&fiE*iffi&#fc. C <Df&fetf£&8,<D— 
8S5 0X5 0X 1. OmmKSJOlHU fltfffi««Si«- 
*«ejBtaas«*IBttfc<fc 0 12GHz TOJttt**. 
BtfltiEJ* (tan 5) £)!!!J£Lfc. C 2 

fcScUfc. Ssfc, ±K(SJKiS.^^^T. 2] 752 

[A- 4] IC«£oT. Aifflll BB©^atc*f-r«^-& 
^<t#, 5 o x:*-7>}jkmm i o o a ®<D-tm&it& 

[0 0 2 6] 

mm&l- 1 lZ&\,*i:?ftlSffl<Dn ><D&% 6 0 g 
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«- 1 tWtRtefrofc. 
**5i^|-3 

1 tC*JV»T> mtiLPSlcMW^T-Sl 0 0 
0. BS^A<1 1 lr^UX^U^-^XSrimfiglS 

MM- 4 

XHM- 2 fc*WT. WW LWfcMWliffll 3 0 0 
0. 2 8tro#'Jlf l/>7'V?7S2iM 

io MaLfccuwi. ichm- i £mmzft?iz. 

(4osfa%) swmaeiKiSAU cnzmmz*. 

20 

[0 0 2 7] Jt<ft«- 1 

twww, *ytii5Ett§6?a^j<»n-^>^>0s^7 

5gr OMS^y M;3tfLT5li%) KUfcUWte 

mmw- 1 tinisiicffofc. 

fcttSW- 2 

&75gr h 5I«%> KLfcttttttSSi 

m- 1 iii^jcff^fc. 

30 fct$S:0>J-3 

mmm- s\z&^x. mz^.mmtvxn-^.>-?>A^ 
siimmzft-otz. 

[0 0 2 8] *2i*«r^- 2{C*tde>^>. 
[312] 
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Dmmw-wts &M&*<Dmmm&. i. 7 as 

ft^ofc. Jt^I^^J:tmO. 23g/cm 1 

2) #|JS{Pj-2^ /S^®*<2^S3iJS^2. 7ffiS% 
&^t^kH^±£U7^ 5 0X:*-7>rp1jm'<£l 0 40 
^oAc<, JtR€W*}8tt:S0. 22g/cm 1 i: 

3) ^r^j-3«. wiain$(c{£^Fs^ux^u>»7^ 

mmm-itm\:2. 2mm%xhz><D\zft\^x. r&m 
t&ty<D$£mmm*i . 3M;%£^<j:<&ot^£o c: 



stt«»***n*«, sow-^Mii 0 0BI 
tzo &fzs immmzmitmo. 2 3 g /cm j c^ 

4) mmm-4\*. mmmz^Tm^)^\^>^-j 
5 x £ mm l &t & z> ftrnffim®^'* (Dftrnm m 

t, rm$hty<o%%mm\t2 . oi»^<^t 

5 0 < C^-7 r >WA^l 0 
0 0Ei<3D^ffi^W^^Tnt>- 0. 3%£TF<!:'>&^ 
-?fz* &tz, mm&tem\tM0. 2 2g/cm'M 

lt««*J4«JtttO- 1 6g/cmM:^30iT, 
«2. 0CDM^#^>d<h^T€?. r^miF.i^t)/h$Vv^T' 

mv&tynvtimm^ . 2ies%7 7 j52. 3 
m-m%T*^^\ aim* 1 a s ^aiij^L/t^ft^t*^ 
5 o < c^-y>4»^(i^ lOOBS^ 
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6) tMRH-itt. iS«S®*m&»i±-f, 

m%nm.4. om&%T'$>zrt, r$mvk\ BgK»tL 

1 0 0 BgO^tt^t^WU U-rnfe-l. 2%&&* 
JWtSHrCfcofc. J*M£«:$J£ffi0. 4 2 

g/cm'msTt). 1. 5 1 i/hSVi{iST*i3. 

7) Jt&0>J-2W\ XMIM- 1 tC*fUT5S?&#J£#!<<# 
iSbfc0JtfafeSdt. Jt^sa^WSJtSO. 22g/cm 10 

frufcw®. 5 ox.*-7><$mmki o o aso-j-ft 

M&te&ltMO. 1 7 g/cm'IC&^T, &«2. 0 

3. 5fiSK<!:ilSfr>fcti>. «lB@ISWc-i-M 
flisfstt^fc^fc©©. 5 0*C^-y>tfJ*®^ 1 0 0 B 

[0 0 2 9] 



) #BB 2001-27901 4' 

22 

3 ft. f£r> TSMBK fto T^dEKfl: 4 itStft-^© 
«<fc«a*/hS<. *fctt«fMS»«l. 0'7)S2. OCOiffi 
lfflrtfc::teUTSt«fiIEJi8rt*0 . 0 0 Sgitft 
0. 3 7JS0. 0 4 g/cm'W&ffiT^jgftifcSS® 

m- o. 5 %7sso x©sto«&Tjfcv»Tf-»*jett*#-r 

Wfct£ SIC. *< JU»KttoT*£bfc*ft*JStt** 
L^, JgJtSO. 2 5 g/cm'ttifitCfclrvrt). it 
IUW 2 . 0 ULkT^O, 8t«jEtt«t 0 . 0 0 5UT 

c:&*tT?*, cwttS&filfflb 

[■HoflUiftftH] 

[an Hi»4i^PTOfiia»Bu&t*©, m.mm-i 
[02] i2«5 ot<o*-y>f c i o o Bmtmv 
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